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POLYGONAL-SHAPED OPTICAL COUPLING 
MEMBER FOR USE WITH A I-HGH BRIGHTNESS 

LIGHT SOURCE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Reference is hereby made to the following copending 
U.S. patent applications dealing with related subject 
matter and assigned to the assignee of the present inven 
tion: 

1. “Coupler Apparatus For Use With A High Bright 
ness Light Source” by John M. Davenport et al, as 
signed U.S. Ser. No. 07/859,186 and ?led Mar. 27, 1992. 

2. “High Brightness Discharge Light Source” by 
Gary Allen et al, assigned U.S. Ser. No. 07/ 858,906 and 
?led Mar. 27, 1992. 

3. “Reverse Flared Optical Coupling Member For 
Use With A High Brightness Light Source” by John M. 
Davenport et al, assigned U.S. Ser. No. 07/859,l76 and 
?led Mar. 27, 1992. 

4. “Optical Coupling Assembly For Use With A High 
Brightness Light Source” by John M. Davenport et al, 
assigned U.S. Ser. No. 07/ 859,180 and ?led Mar. 27, 
1992. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to optical 

coupling of a high brightness light source to a plurality 
of optical light conductors and, more particularly, to a 
polygonal-shaped optical coupling member providing 
improved light mixing and thereby uniformity of light 
intensity and color. 

2. Description of the Prior Art 
Central lighting systems wherein a single light source 

is used to supply light output to a number of spaced 
apart locations using a plurality of optical light conduc 
tors, such as optical tubes, rods or ?bers, have been 
proposed for a number of different applications includ 
ing automotive, display and home lighting. For in 
stance, U.S. Pat. No. 4,95 8,263 issued to Davenport et al 
and assigned to the same assignee as the present inven 
tion discloses the use of a central lighting system for an 
automotive application. 
The light source for such a central lighting system 

must be capable of providing a light output having high 
brightness characteristics so as to ensure suf?cient light 
output at the spaced apart locations. One suitable light 
source having a high brightness characteristic measur 
ing in excess of 50,000 lumens per square centimeter is 
disclosed in the second patent application cross 
referenced above. Such a light source when used in 
conjunction with a suitable re?ector, such as one hav 
ing an ellipsoidal shape, and a mirror element to focus 
the light output on the ends of optical ?bers disposed at 
an optical focal plane of the re?ector can produce a 
non-coherent high brightness focussed light output ca 
pable of causing physical damage to the ends of the 
optical ?bers. To avoid the possible damage to the ends 
of the optical ?bers, a light coupling member in the 
form of an one-piece optical cylindrical coupler rod 
relatively short in length is interposed between the 
optical focal point and the ends of the optical ?bers. 
The light output travels through multiple internal re 
?ections through the light coupling member from the 
optical focal point to the optical ?bers. 
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2 
Also, the non-coherent high brightness light output 

image produced by the light source and focussed by the 
ellipsoidal re?ector tends to be brightest and more blue 
in color at the center of the light output and dimmer and 
more red in color around the outer edge of the light 
output. When the light output enters the cylindrical 
optical coupling member, the multiple internal re?ec 
tions tend to achieve some mixing of the light and 
thereby reducing the differences in intensity and color 
from the outer edge to the center of the light output 
entering the optical ?bers. 
Although some mixing of the intensity and color of 

the light occurs as the light travels through the cylindri 
cal coupling member, there is still a tendency for a 
bright spot to occur along the longitudinal axis of the 
cylindrical coupling member. The red light originating 
in the discharge plume of the lamp and tending to occur 
at the outer edge of the image at the focus of the ellip 
soidal re?ector tends to remain near the outer surface 
about the circumference of the cylindrical coupling 
member. Therefore, a need remains for improvement of 
the design of optical coupling member so as to reduce 
the tendency for the bright spot to occur along the 
longitudinal axis of the coupling member by increasing 
light intensity and color mixing. 

SUMMARY OF THE INVENTION 

The present invention provides a polygonal-shaped 
optical coupling member designed to satisfy the afore 
mentioned needs. The polygonal-shaped optical cou 
pling member of the present invention provides an in 
creased number of internal re?ections per unit length 
which achieves a more uniform distribution of the light 
intensity and improved color mixing over that achieved 
by a cylindrical tubular coupling member of greater 
axial length. 

Accordingly, the present invention is directed to an 
optical coupling member for use in coupling non-coher 
ent light from a source focussed at a focal plane to a 
plurality of optical light conductors. The coupling 
member comprises an elongated light transmissive body 
having a central longitudinal axis and being disposed 
between the focal point of the light source and leading 
ends of the plurality of optical light conductors. The 
elongated body has a cross-sectional shape selected 
only from a group of different polygonal shapes for 
providing improved uniformity of light intensity distri 
bution and mixing of light color. The group of different 
polygonal shapes include rectangular, square, triangular 
and hexagonal shapes. Also, the elongated body can 
have either a hollow tubular or a solid con?guration. 
The hollow tubular member is coated with a highly 
re?ective material. 

In one embodiment of the coupling member, the po 
lygonal cross-sectional shape of the elongated body 
remains constant in size along the entire axial length of 
the coupling member. In another embodiment of the 
coupling member, the polygonal cross-sectional shape 
of the elongated body remains constant along the axial 
lengths of a pair of front and rear end portions and a 
middle portion disposed between them and decreases 
and increases along the axial length of the coupling 
member at front and rear transitional portions respec 
tively disposed between the front end portion and the 
middle portion and between the middle portion and the 
rear end portion of the coupling member. The front and 
rear transitional portions can vary either linearly or 
non-linearly along their axial lengths. The cross-sec 
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tional size of the middle portion is less than the respec 
tive cross-sectional sizes of the front and rear end por 
tions. Also, the rear end portion has a greater axial 
length and greater cross-sectional size than the front 
end portion of the elongated body. 

Also, the present invention is directed to an optical 
lighting system which includes a non-coherent high 
brightness source of light, being focussed at the focal 
plane, a plurality of optical light conductors, and an 
optical coupling assembly. The optical coupling assem 
bly comprises the above-defmed coupling member and 
means for retaining the coupling member in coupling 
relationship with the leading ends of the light conduc 
tors. 

These and other features and advantages and attain 
,ments of the present invention will become apparent to 
those skilled in the art upon a reading of the following 
detailed description, when taken in conjunction with 
the drawings, wherein there is shown and described an 
illustrative embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following detailed description, wherein like 
reference characters designate like or corresponding 
parts throughout the several views, reference will be 
made to the attached drawings in which: 
FIG. 1 is a longitudinal elevational view partly in 

section of an optical coupling assembly of the present 
invention having an optical coupling member for opti 
cally coupling a high brightness focussed light source to 
a plurality of optical light conductors, the optical cou 
pling member in a ?rst embodiment being an elongated 
hollow tubular body of any one of a limited number of 
different polygonal cross-sectional shapes that remain 
constant along the axial length of the coupling member. 
FIG. 2 is an enlarged cross-sectional view of the 

coupling assembly taken along line 2--2 of FIG. 1, 
showing the optical coupling member having a square 
cross-sectional shape. 
FIG. 3 is another enlarged cross-sectional view of the 

coupling assembly taken along line 3-3 of FIG. 1. 
FIG. 4 is still another enlarged cross-sectional view 

of the coupling assembly taken along line 4—4 of FIG. 
1. 
FIG. 5 is a view similar to that of FIG. 2, but showing 

only the optical coupling member. 
FIG. 6 is a view similar to that of FIG. 5, but showing 

the optical coupling member having a rectangular 
cross-sectional shape. 

FIG. 7 is a view similar to that of FIG. 5, but showing 
the optical coupling member having a triangular cross 
sectional shape. 
FIG. 8 is a view similar to that of FIG. 5, but showing 

the optical coupling member having a hexagonal cross 
sectional shape. 
FIG. 9 is a view similar to that of FIG. 5, but showing 

the optical coupling member having a solid body with a 
square cross-sectional shape. 
FIG. 10 is an enlarged longitudinal sectional view of 

a second embodiment of the optical coupling member in 
which it is an elongated hollow tubular body of a square 
cross-sectional shape varying along the axial length of 
the coupling member. 

FIG. 11 is a cross-sectional view of a front end por 
tion of the coupling member taken along line 11-11 of 
FIG. 10. 
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FIG. 12 is a cross-sectional view of a middle portion 

of the coupling member taken along line 12-12 of FIG. 
10. 
FIG. 13 is a cross-sectional view of a rear end portion _ 

of the coupling member taken along line 13-13 taken 
along line 13—13 of FIG. 10. 
FIG. 14 is a view similar to that of FIG. 10, but show 

ing a modi?ed form of the second embodiment of the 
optical coupling member in which it is an elongated 
solid body of the square cross-sectional shape varying 
along the axial length of the coupling member. 
FIG. 15 is a cross-sectional view of a front end por 

tion of the coupling member taken along line 15—15 of 
FIG. 14 
FIG. 16 is a cross-sectional view of a middle portion 

of the coupling member taken along line 16—16 of FIG. 
14. - 

FIG. 17 is a cross-sectional view of a rear end portion 
of the coupling member taken along line 17—17 of FIG. 
14. 
FIG. 18 is a view similar to that of FIG. 10, but show 

ing another modi?ed form of the second embodiment of 
the optical coupling member. 
FIG. 19 is a rear elevational end view of the optical 

member taken along line 19—19 of FIG. 18. 
FIG. 20 is a view similar to that of FIG. 1 also show 

ing a liquid crystal dimmer device placed at an input 
end of the polygonal-shaped optical coupling member 
of the coupling assembly of the present invention. 
FIG. 21 is a view similar to that of FIG. 20 but show 

ing the dimmer device placed within the optical cou 
pling member at about the mid—point of its axial length. 
FIG. 22 is a side elevational view of the dimmer 

device by itself. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following description, like reference characters 
designate like or corresponding parts throughout the 
several views. Also in the following description, it is to 
be understood that such terms as “forward”, “rear 
ward”, “left”, “right”, “upwardly”, “downwardly”, 
and the like, are words of convenience and are not to be 
construed as limiting terms. 

Referring now to the drawings, and particularly to 
FIGS. 14, there is illustrated an optical lighting sys 
tem, generally designated 10, which includes an optical 
coupling assembly 12 of the present invention interfac 
ing or coupling a source of light 14 with leading ends 
16A of a plurality of optical light conductors 16 of the 
lighting system 10. Preferably, although not necessarily, 
the source of light 14 includes a lamp 18 capable of 
generating a non-coherent high brightness light output 
L, a re?ector element 20, such as one having an ellipsoi 
dal shape, and a mirror element 22, such as one having 
a planar shape, which together are operable to generate, 
and arranged to focus, an image of the non-coherent 
high brightness light output L at an optical focal plane 
P located at an input end 12A of the optical coupling 
assembly 12. The term “high brightness” refers to any 
light source with an output of approximately 50,000 
lumens per square centimeter effective brightness, how 
ever, the subject invention is not limited to a high 
brightness light source and is equally applicable to any 
brightness light source. A suitable light source 14 which 
can be employed in the lighting system 10 is the one 
disclosed in the second patent application cross 
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referenced above, the disclosure of which is incorpo 
rated herein by reference thereto. 

Referring to FIGS. 1-4, the optical coupling assem 
bly 12 basically includes an elongated optical coupling 
member 24 having a central longitudinal axis A and 
being disposed between the light source 14 and the 
leading ends 16A of the optical light conductors 16, and 
means 26 for retaining the coupling member 24 in an 
optically coupled relationship with the leading ends 
16A of the light conductors 16. The optical coupling 
member 24 is an elongated light transmissive body 28 
having any one of a limited number of different polygo 
nal cross-sectional shapes in accordance with the pres 
ent invention for providing improved uniformity of 
light intensity distribution and mixing of light color. 
The coupling member 24 is constructed of a suitable 
light transmissive material such as quartz or a suitable 
plastic. 

In the illustrated embodiment, the retaining means 26 
is a hollow sleeve-shaped member capable of receiving 
and holding the coupling member 24 and the leading 
ends 16A of the light conductors 16 in an optically 
coupled relationship with each other. A suitable retain 
ing means 26 which can be employed in the optical 
coupling assembly 12 is the one disclosed in the ?rst 
patent application cross-referenced above, the disclo 
sure of which is incorporated herein by reference 
thereto. As an alternative, the leading ends 16A of the 
light conductors 16 can be adhered to the output end of 
the coupling member 24 by the application of a suitable 
adhesive between the adjacent faces thereof in the em 
bodiments wherein the coupling member 24 is of a solid 
con?guration. As an alternative embodiment, with re 
spect to the hollow tubular con?guration of the cou 
pling member 24 as described hereafter, the light source 
14 and the leading ends 16A of the optical light conduc 
tors 16 can be placed within the opposite ends of the 
coupler member 24, thereby eliminating the need for a 
separate retaining member 26. 

Referring to FIGS. 1-9, in a ?rst embodiment of the 
optical coupling member 24, the polygonal cross-sec 
tion of the elongated body 28 preferably remains con 
stant in shape and size throughout the entire length of 
the coupling member 24 measured along the longitudi 
nal axis A thereof, however, it is to be understood that 
the subject invention includes other embodiments 
wherein the polygonal cross-section of the elongated 
body 28 increases in shape and size from one of its ends 
to its other end along the longitudinal axis thereof. The 
elongated body 28 can have the different cross-sectional 
shapes and a hollow tubular con?guration, as shown in 
FIGS. 5-8, or a solid con?guration, as shown in FIG. 9. 
The hollow tubular con?guration of the elongated body 
28 can be constructed by using planar mirrors being the 
same in number as the sides of the polygonal shape. The 
internal surfaces 28A of the elongated tubular body 28 
are preferably coated with a highly re?ective material. 
The solid con?guration of the elongated body 28 will 
have optically re?ective internal side surfaces 28A the 
same in number as the sides of the polygonal shape. The 
different polygonal cross-sectional shapes of the elon 
gated body 28 which are desirable to use are ones se 
lected from the following group: square, as illustrated in 
FIGS. 2-5 and 9; rectangular, as illustrated in FIG. 6; 
triangular, as illustrated in FIG. 7; pentagonal, not 
shown; and hexagonal, as illustrated in FIG. 8. The 
reason why the choice of different polygonal shapes to 
be used are limited to the ones in this group is because 
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polygonal shapes having greater numbers of sides than 
the hexagonal shape have a tendency, being similar to 
that of the cylindrical shape, to focus a bright spot of 
light along the longitudinal axis A which persists in the 
light at the output end of the optical coupling assembly 
12B. 

Referring to FIGS. 10-17, in a second embodiment of 
the optical coupling member 24, the elongated body 28 
includes a pair of front and rear end portions 30, 32 and 
a middle portion 34 disposed between the front and rear 
end portions 30, 32. The polygonal cross-sectional 
shapes of the front and rear end portions 30, 32 and 
middle portion 34 are disposed symmetrical about the 
longitudinal axis A and preferably remain constant 
along their respective axial lengths taken along the 
longitudinal axis A of the body 28. Also, the polygonal 
cross-sectional shapes of the front and rear end portions 
30, 32 have respective sizes being greater than the size 
of the polygonal cross-sectional shape of the middle 
portion 34. Further, the polygonal cross-sectional shape 
of the rear end portion 32 is preferably of a size greater 
than the size of the polygonal cross-sectional shape of 
the front end portion 30. Still further, the rear end por 
tion 32 has a greater axial length than the front end 
portion 30 as measured along the longitudinal axis A. 

Also, the elongated body 28 includes front and rear 
transitional portions 36, 38. The front transitional por 
tion 36 is disposed between and connected to the front 
end and middle portions 30, 34. The polygonal cross 
sectional shape of the front transitional portion 36 de 
creases in size along the longitudinal axis A from the 
front end portion 30 to the middle portion 34. The rear 
transitional portion 38 is disposed between and con 
nected to the middle and rear end portions 34, 32. The 
polygonal cross-sectional shape of the rear transitional 
portion 38 increases in size along the longitudinal axis A 
from the middle portion 34 to the rear end portion 32. 
The front and rear transitional portions 36, 38 can have 
opposite reverse oriented tapered con?gurations, as 
seen in FIGS. 10 and 14, which vary linearly along the 
longitudinal axis A. Alternatively, the front and rear 
transitional portions 36, 38 can have opposite or reverse 
oriented parabolic con?gurations (or compound para 
bolic con?gurations), which vary non-linearly along the 
longitudinal axis A. It should be understood that the 
tapered con?gurations of the front and rear transitional 
portions 36, 38 can be different from each other and 
need not be of the same slope or curvature. 
As in the ?rst embodiment of FIGS. 1-9, the elon 

gated body 28 of the second embodiment of FIGS. 
10-17 can have any of the different polygonal cross-sec 
tional shapes, namely, square, rectangular, triangular 
and hexagonal shapes, or a pentagonal shape (not 
shown). Also, the elongated body 28 can have a hollow 
tubular con?guration, as seen in FIGS. 10-13 and 18, 
with the internal surfaces 28A thereof coated with a 
highly re?ective material for re?ecting light. Or, the 
elongated body 28 can have a solid con?guration, as 
seen in FIGS. 14-17. The embodiment seen in FIGS. 18 
and 19 is identical to the embodiment shown in FIG. 10 
except that the rear end portion 32 has been omitted 
therefrom. 
With the elongated body 28 of the coupling member 

24 having the con?guration of any of the above 
described embodiments, it is readily apparent that the 
number of internal re?ections per unit length are 
thereby substantially increased over that in the case of a 
cylindrical coupling member. It is believed that the 
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multitude of ?at re?ective surfaces in the elongated 
body 28 causes increased mixing of the outer and cen 
tral portions of the light so as to substantially reduce the 
color differences to a point where they are not notice 
able at the output end 12B of the coupling assembly 12. 

It has been found that a coupling member 24 having 
a square (rectangular) cross-sectional shape improves 
mixing over a relatively short length, that is, a small 
length to cross-section dimension ratio. As a speci?c 
example, it has been found that a 6 inch length of a 
coupling member having a square cross-sectional shape 
of 1.125 by 1.125 square inches produces very uniform 
intensity and color over the entire output aperture. This 
is true for almost any position of the input light L which 
is concentrated in an approximately 0.75 inch diameter 
spot, whether located symmetrically about the longitu 
dinal axis A or offset to one side thereof as shown in 
FIG. 2. 

Referring to FIGS. 20-22, there is shown a light 
dimmer device 40, such as a liquid crystal type dimmer 
device, mounted across the interior of the optical cou 
pling member 24 to intersect the light to be transmitted 
through the member 24. In FIG. 20, the liquid crystal 
dimmer device 40 is placed across an input end 12A of 
the polygonal-shaped optical coupling member 24. In 
FIG. 21, the liquid crystal dimmer device 40 is placed 
within and across the interior of the coupling member 
24 at about the mid-point of its axial length. The dimmer 
device 40 has a pair of electrical lead wires 42 for con 
necting it to a suitable power supply and control device 
(not shown) for energizing the dimmer device 40 with 
electrical energy. When the liquid crystals are ener 
gized, they align and assume a transparent state permit 
ting light to pass through the dimmer device 40. As the 
electrical energy is reduced, the liquid crystals become 
less energized and change to a translucent milky state 
reducing the amount of light that can pass through the 
dimmer device 40. Alternatively, it is possible to use a 
mechanical dimmer device 40, such as a camera iris, at 
the input end 12A of the coupling member 24. 

It is thought that the present invention and many of 
its attendant advantages will be understood from the 
foregoing description and it will be apparent that vari 
ous changes may be made in the form, construction and 
arrangement of the parts thereof without departing 
from the spirit and scope of the invention or sacri?cing 
all of its material advantages, the forms hereinbefore 
described being merely preferred or exemplary embodi 
ments thereof. 
We claim: 
1. An optical coupling member for use in coupling 

non-coherent light from a source of light to a plurality 
of optical light conductors, said coupling member com 
prising: 

(a) an elongated light transmissive body having a 
central longitudinal axis and being disposable be 
tween the light source and leading ends of the 
plurality of optical light conductors; 

(b) said elongated body also having a cross-sectional 
shape selected only from a group of different po 
lygonal shapes for providing improved uniformity 
of light intensity distribution and mixing of light 
color of such non-coherent light; and, 

(c) wherein said group of different polygonal shapes 
includes rectangular, square, triangular and hexag 
onal shapes. 

2. The coupling member as recited in claim 1, 
wherein said elongated body has a solid con?guration. 
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3. The coupling member as recited in claim 1, 

wherein said elongated body has a hollow tubular con 
?guration. 

4. The coupling member as recited in claim 3, 
wherein said elongated body is coated internally with a 
highly re?ective material. 

5. An optical coupling member for use in coupling a 
source of light to a plurality of optical light conductors, 
said coupling member comprising: 

(a) an elongated light transmissive body having a 
central longitudinal axis and being disposable be 
tween the light source and leading ends of the 
plurality of optical light conductors; 

(b) said elongated body also having a cross-sectional 
shape selected only from a group of different po 
lygonal shapes for providing improved uniformity 
of light intensity distribution and mixing of light 
color; 

(0) said elongated body including a pair of front and 
rear end portions and a middle portion disposed 
between said front and rear end portions, said po 
lygonal cross-sectional shapes of said front and rear 
end portions having respective sizes being greater 
than the size of said polygonal cross-sectional 
shape of said middle portion. 

6. The coupling member as recited in claim 5, 
wherein said polygonal cross-sectional shapes of said 
front and rear end portions and middle portion remain 
constant along said longitudinal axis. 

7. The coupling member as recited in claim 5, 
wherein said elongated body also includes: 

a front transitional portion disposed between and 
connected to said front end and middle portions, 
said polygonal cross-sectional shape of said front 
transitional portion decreasing in size along said 
longitudinal axis from said front end portion to said 
middle portion; and 

a rear transitional portion disposed between and con 
nected to said middle and rear end portions, said 
polygonal cross-sectional shape of said rear transi 
tional portion increasing in size along said longitu 
dinal axis from said middle portion to said rear end 
portion. 

8. The coupling member as recited in claim 7, 
wherein said front and rear transitional portions vary 
linearly along said longitudinal axis. 

9. The coupling member as recited in claim 7, 
wherein said front and rear transitional portions vary 
non-linearly along said longitudinal axis. 

10. The coupling member as recited in claim 5, 
wherein said polygonal cross-sectional shape of said 
rear end portion is of a size greater than the size of said 
polygonal cross-sectional shape of said front end por 
tion. 

11. The coupling member as recited in claim 5, 
wherein said rear end portion has a greater length than 
said front end portion as measured along said longitudi 
nal axis. 

12. The coupling member as recited in claim 5, 
wherein said group of different polygonal shapes in 
cludes rectangular, square, triangular and hexagonal 
shapes. 

13. The coupling member as recited in claim 5, 
wherein said elongated body has a solid con?guration. 

14. The coupling member as recited in claim 5, 
wherein said elongated body has a hollow tubular con 
figuration. 
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15. The coupling member as recited in claim 14, 
wherein said elongated body iscoated internally with a 
highly re?ective material. 

16. An optical coupling member for use in coupling a 
source of light to a plurality of optical light conductors, 
said coupling member comprising: 

(a) an elongated light transmissive body having a 
central longitudinal axis and being disposable be 
tween the light source and leading ends of the 
plurality of optical light conductors; 

(b) said elongated body also having a cross-sectional 
shape selected only from a group of different po 
lygonal shapes for providing improved uniformity 
of light intensity distribution and mixing of light 
color; 

(0) said elongated body including a pair of front and 
rear transitional portions and a middle portion dis 
posed between said front and rear transitional por 
tions, said polygonal cross~sectional shapes of said 
front and rear transitional portions having respec 
tive sizes being greater than the size of said polygo 
nal cross-sectional shape of said middle portion. 

17. The coupling member as recited in claim 16, 
wherein said polygonal cross-sectional shape of said 
front transitional portion increases in size along said 
longitudinal axis from said middle portion toward said 
light source and said polygonal cross-sectional shape of 
said rear transitional portion increases in size along said 
longitudinal axis from said middle portion toward said 
optical light conductors. 

18. The coupling member as recited in claim 16, 
wherein said front and rear transitional portions taper in 
opposite directions from said middle portion. 

19. The coupling member as recited in claim 16, fur 
ther comprising an end portion connected to at least one 
of said front and rear transitional portions. 

20. The coupling member as recited in claim 16, fur 
ther comprising an end portion connected to each of 
said front and rear transitional portions, said polygonal 
cross-sectional shape of said end portion having a size 
greater than the size of said polygonal cross-sectional 
shape of said middle portion. 

21. In an optical lighting system including a non 
coherent source of light and a plurality of optical light 
conductors, an optical coupling assembly comprising: 

(a) an elongated light transmissive coupling member 
having a central longitudinal axis and being dispos 
able between the light source and leading ends of 
the plurality of optical light conductors, said lead 
ing ends having a combined surface area associated 
therewith; 

(b) retaining member effective so as to retain said 
coupling member in an optically coupled relation 
ship with said leading ends of said light conductors; 

(c) said coupling member also having a cross-sec 
tional shape selected only from a group of different 
polygonal shapes for providing improved unifor 
mity of light intensity distribution and mixing of 
light color across said combined surface area of 
said leading ends; and 

(d) wherein said group of different polygonal shapes 
includes rectangular, square, triangular and hexag 
onal shapes. 

22. The lighting system as recited in claim 21, 
wherein said elongated body has a solid con?guration. 
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23. The lighting system as recited in claim 21, 

wherein said elongated body has a hollow tubular con 
?guration. 

24. The lighting system as recited in claim 23, 
wherein said elongated body is coated internally with a 
highly re?ective material. 

25. The lighting system as recited in claim 21, 
wherein said light source includes: 
a lamp capable of generating the non-coherent light 

output; 
a re?ector element having an ellipsoidal shape; and 
a mirror element having a planar shape, said lamp, 

re?ector element and mirror element together 
being operable to generate, and being arranged to 
direct, an image of the non-coherent light output to 
an input end of said optical coupling assembly. 

26. The lighting system as recited in claim 21, 
wherein said retaining means is a hollow sleeve-shaped 
member capable of receiving and holding said elon 
gated member and said leading ends of the light conduc 
tors in optically coupled relationship with one another. 

. 27. The lighting system as recited in claim 21, 
wherein said elongated body includes a pair of front and 
rear end portions and a middle portion disposed be 
tween said front and rear end portions, said polygonal 
cross-sectional shapes of said front and rear end por 
tions and middle portion remaining constant along said 
longitudinal axis, said polygonal cross-sectional shapes 
of said front and rear end portions having respective 
sizes being greater than the size of said polygonal cross 
sectional shape of said middle portion. 

28. The lighting system as recited in claim 27, 
wherein said elongated body also includes: 

a front transitional portion disposed between and 
connected to said front end and middle portions, 
said polygonal cross-sectional shape of said front 
transitional portion decreasing in size along said 
longitudinal axis from said front end portion to said 
middle portion; and 

a rear transitional portion disposed between and con 
nected to said middle and rear end portions, said 
polygonal cross-sectional shape of said rear transi 
tional portion increasing in size along said longitu 
dinal axis from said middle portion to said rear end 
portion. 

29. The lighting system as recited in claim 28, 
wherein said front and rear transitional portions vary 
linearly along said longitudinal axis. 

30. The lighting system as recited in claim 28, 
wherein said front and rear transitional portions vary 
non-linearly along said longitudinal axis. 

31. The lighting system as recited in claim 21, further 
comprising dimmer means positioned at one end of a 
pair of opposite ends of said elongated light transmissive 
coupling member and operable for controlling the in 
tensity of light passing through said coupling member 
from said light source to said optical light conductors. 

32. The lighting system as recited in claim 21, further 
comprising dimmer means disposed across and posi 
tioned internally between the opposite ends of said 
elongated light transmissive coupling member and oper 
able for controlling the intensity of light passing 
through said coupling member from said light source to 
said optical light conductors. 

* * $ * * 


